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ABSTRACT: 

PROBLEM TO BE SOLVED: To adjust an angle of a beam array by setting a small 
substrate to a driving substrate and rotating the substrate together with a 
semiconductor laser. 

SOLUTION: Each lead pin la of a semiconductor laser 1 generating a plurality of 
laser beams is soldered to a small substrate 1 5, and electrically connected to 
a laser-driving circuit on a driving substrate 14 via the small substrate 15. 
When the semiconductor laser 1 is rotated to adjust an angle of a beam array 
and adjust a distance of beams, it is not necessary to rotate the driving 
substrate 14 of a large area, where by a spare space is eliminated. An 
installation space for an optical deflection scan apparatus can be accordingly 
reduced. 
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I] [SUBJECT] 

S£ibSW£/hi£^£l&{j'~C i £# A sma " substrate is provided to a driving 

ft u—ft 1 1> {£0$££-tt"t t" SUDstrate - it rotates with a semiconductor laser, 

— AT u-f (D-fajgiMW&lTfe and an 9 le a djustment of a beam array is done. 



[Mfc^m [SOLUTION] 
?S§C<£> if t*— A^r|g^?.i-'5 Eacn lea °" pin 1a of the semiconductor laser 1 
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5o 



which generates several laser beams is 
soldered to the small substrate 15, and an 
electrical connection is performed to the laser 
drive circuit on the driving substrate 14 via the 
small substrate 15. 

A semiconductor laser 1 is rotated and the 
angle of a beam array is adjusted. 

Since the driving substrate 14 of large area 
does not need to be rotated when adjusting a 
beam space, the space of the escape for it is 
unnecessary. 

The installation space of an optical deflection 
scanner is reducible. 
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[CLAIMS] 



Kit ztizvm-rz&ft 



[CLAIM 1] 

A optical deflection scanner, which has the 
source of a light emission which generates a 
light beam toward the scanning optical system 
which has a polygonal rotating mirror, the holder 
holding this, the Small substrate bonded by 
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electrical-connection means of the source of an 
above-mentioned light emission, and the driving 
substrate which mounts the drive circuit which 
drives the source of an above-mentioned light 
emission. 

The electrical connection of the above- 
mentioned drive circuit of this driving substrate 
is performed to the source of an above- 
mentioned light emission via the above- 
mentioned Small substrate. 

[CLAIM 2] 

An optical deflection scanner of the Claim 1 , in 
which the source of a light emission is the 
multi-beam laser which generates a some light 
beam. 



[CLAIM 3] 

An optical deflection scanner of the Claim 1 or 
2, in which the collimator lens which parallel- 
ises a light beam to a holder is bonded. 



if 1 ftl^ L 3 V vf tlfr 1 JlfEft 
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[CLAIM 4] 

An optical deflection scanner one of Claim 1 to 
3, in which the driving substrate is bonded by 
the holder. 



[CLAIM 5] 

The driving substrate and the holder are 
individually assembled by the optical box. 
It is the optical deflection scanner one of Claim 
1 to 4 characterized by the above-mentioned. 



[CLAIM 6] 

Instead of the small substrate, the flexible cable 
bonded by electrical-connection means of the 
source of a light emission is arranged. 
It is the optical deflection scanner one of Claim 
1 to 5 characterized by the above-mentioned. 
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[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1 ] 



[0001] 



[TECHNICAL FIELD] 

This invention relates to the multi-beam type 
used for image forming apparatuses, such as a 
laser beam printer and a laser facsimile, of 
optical deflection scanner. 
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[PRIOR ART] 

In recent years, in order to gain recording 
velocity in image forming apparatuses, such as 
a laser beam printer and a laser facsimile, the 
optical deflection scanner of the multi-beam 
writing method which uses a some laser beam 
etc. and writes in a some line simultaneously 
was developed. 
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[0003] 

This scans simultaneously the some laser beam 
separated mutually. 

Semiconductor-laser 101 from, for example, 3 
laser beams, is made to generate, as shown in 
Fig. 8. 

After respectively parallel-ising these with the 
collimator lens 102, it irradiates to reflecting- 
surface 105a of a polygonal rotating mirror 105 
through a cylindrical lens 104, and the 
photoreceptor of a rotating drum 107 is made to 
image-form through the image-formation lens 
system 106. 
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[0004] 

3 laser beams are irradiated to reflecting- 
surface 105a of a polygonal rotating mirror 105 
in the condition of having separated in the 
direction (hereinafter "Z-axis direction") which 
followed the revolving shaft of a polygonal 
rotating mirror 105. 

The main scanning direction (the direction of a 
Y-axis) respectively crossed orthogonally in a 
Z-axis scans. 

An electrostatic latent image is formed on a 
photoreceptor by the main scanning of the 
direction of a Y-axis by rotation of a polygonal 
rotating mirror 105, and the sub-scanning of the 
Z-axis direction by rotation of a rotating drum 
107. 

[0005] 

In addition, a cylindrical lens 104 condenses 
each laser beam linearly to reflecting-surface 
105a of a polygonal rotating mirror 105. 

This has the function that the point image 
image-formed to a photoreceptor as mentioned 
above prevents generating distortion by the 
failure by the surface of a polygonal rotating 
mirror 105. 

Moreover, the image-formation lens system 
106 consists of spherical-lens 106a and toric- 
lens 106b, and while these have the function 
which prevents the distortion of the point image 
on a photoreceptor as a cylindrical lens 104, 
they have the so-called F 6 function adjusted 
so that an above-mentioned point image may 
be scanned by the main scanning direction at 
uniform velocity on a photoreceptor. 
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[0006] 

Moreover, 3 laser beams were respectively 
separated by the detection mirror 108 
underneath the main scan layer at the terminal 
of the direction of a Y-axis of a main scan layer 
(XY flat surface). 

It introduces into an optical sensor 109, it 
transforms into a write-in start signal, and it is 
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transmitted to a semiconductor laser 101. 

A semiconductor laser 101 starts the write-in 
modulation of each laser beam in response to a 
write-in start signal. 
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[0007] 

Thus the write-in start (write-out) position of the 
electrostatic latent image of each line formed on 
a photoreceptor is controlled by adjusting timing 
of the write-in modulation of each laser beam. 



[0008] 

A semiconductor laser 101 is a multi-beam laser 
which emits light simultaneously in a some laser 
beam as mentioned above. 
It is assembled on the side wall of the optical 
box 110 etc. as the light-source unit E„ integrally 
bonded with the collimator lens 102 via the 
driving substrate 114 and the laser holder 112 
as shown in Fig. 7. 



[0009] 

Light-source unit E 0 A semiconductor laser 101 
is press-fitted to central hole 111a of a base 111 . 

The lens-barrel 113 holding the collimator 
lens 102 is fixed to the laser holder 112 by 
procedure, such as a bonding and a screwing, 
with a base 111. 

Before screwing the base 111 to the laser 
holder 112, a base 111 is rotated around that 
central axis, making a semiconductor laser 101 
emit light. 

Angle adjustment of the sequence direction 
(laser array) of the luminescent point of the 
some laser beam of a semiconductor laser 101 
is done, and a beam space is adjusted so that 
the space of the write-in line on a photoreceptor 
may coincide in design value. 
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[PROBLEM ADDRESSED] 

However making the semiconductor laser which 
is a multi-beam laser emit light in case of 
assembling a light-source unit in an optical box 
as mentioned above according to an above 
PRIOR ART, it is rotating a base and the 
process which performs the final adjustment of 
the beam space of a some laser beam is 
required. 

However, it rotates to the angle with the same 
said of the driving substrate by which the 
screwed to the base, at this time. 

Thus, since it is that which is rotated to the 
angle as a semiconductor laser also with the 
same driving substrate, the space of the escape 
for rotating the driving substrate which has a 
large area must be secured on the periphery of 
a light-source unit. 



[0 0 1 1 ] 



[0011] 

As a result, an optical box enlarges. 
Moreover, the required space when mounting 
an optical box invites problems, such as 
becoming large, to an image forming apparatus. 

It becomes a large failure in reducing an 
image forming apparatus in size. 



[0012] 
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[0012] 

This invention is formed in consideration of the 
unsolved problem which an above PRIOR ART 
has. 

It aims at providing the small-sized and highly 
efficient optical deflection scanner which can 
adjust beam spaces, such as a multi-beam 
laser, etc., without rotating a driving substrate. 
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[SOLUTION OF THE INVENTION] 

In order to attain the above-mentioned 
objective, the optical deflection scanner of this 
invention has the source of a light emission 
which generates a light beam toward the 
scanning optical system which has a polygonal 
rotating mirror, the holder holding this, the Small 
substrate which were bonded by electrical- 
connection means of the source of an above- 
mentioned light emission, and the driving 
substrate which mount the drive circuit which 
drives the source of an above-mentioned light 
emission. 

The electrical connection of the above- 
mentioned drive circuit of this driving substrate 
is performed to the source of an above- 
mentioned light emission via the above- 
mentioned Small substrate. 

It is characterized by the above-mentioned. 

[0014] 

Instead of the small substrate, the flexible cable 
bonded by electrical-connection means of the 
source of a light emission may be arranged. 



[0015] 
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[EFFECT] 

In the multi-beam type comprised so that a 
some line might be simultaneously written in 
using the source of a light emission which 
generates some light beams, such as a multi- 
beam laser, of optical deflection scanner etc., 
the so-called laser array which rotates, making 
the source of a light emission emit light, and 
adjusts the space of a light beam as the erector 
of a light-source unit needs to be adjusted etc. 
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[0016] 

When rotating to the angle as the source of a 
light emission also with the driving substrate 
same at this time which is large area in general, 
the space of sufficient escape is needed so that 
a driving substrate may not interfere in the 
peripheral component of a light-source unit. 

Consequently, electrical-connection means, 
such as the lead pin of the source of a light 
emission, is made to bond a small substrate. 

Adjustment of the above-mentioned laser 
array etc. can be done, without rotating the 
driving substrate of large area, if it comprises so 
that it may assemble to a driving substrate, after 
rotating only a small substrate to the rotation 
position of the source of a light emission. 



[0017] 

Since the space of the escape for rotating a 
driving substrate does not need to be provided, 
it can contribute to a size-reduction of an optical 
box, and reduction of the installation space of 
the optical deflection scanner in an image 
forming apparatus largely. 



[0018] 



[Embodiment] 

The example of this 
based on a drawing. 
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invention is explained 



[0019] 

Fig. 1 shows the optical deflection scanner by 
the 1st example, and this makes laser beam P 
,^2 which is 2 light beams generate from the 
semiconductor laser 1 which is a source of a 
light emission. 

After respectively parallel-ising with the 
collimator lens 2, it goes through a stop 3 and 
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the cylindrical lens 4, and it irradiates to 
reflecting-surface 5a of the polygonal rotating 
mirror 5 which comprises a scanning optical 
system with these. 

The photoreceptor on a rotating drum 7 is 
made to image-form through the image- 
formation lens system 6. 



[0020] 

2 laser beams P„ P 2 are irradiated to reflecting- 
surface 5a of a polygonal rotating mirror 5 in the 
condition of having separated in the direction 
(Z-axis direction) which followed the revolving 
shaft of a polygonal rotating mirror 5. 
The main scanning direction (the direction of a 
Y-axis) respectively crossed orthogonally in a 
Z-axis scans. 

An electrostatic latent image is formed on a 
photoreceptor by the main scanning of the 
direction of a Y-axis by rotation of a polygonal 
rotating mirror 5, and the sub-scanning of the 
Z-axis direction by rotation of a rotating drum 7. 

[0021] 

In addition, the cylindrical lens 4 condenses 
laser beam P,, P 2 linearly to reflecting-surface 
5a of a polygonal rotating mirror 5 

This has the function that the point image 
image-formed to a photoreceptor as mentioned 
above prevents generating distortion by the 
failure by the surface of a polygonal rotating 
mirror 5. 

Moreover, the image-formation lens system 6 
consists of spherical-lens 6a and toric-lens 6b. 
While these have the function which prevents 
the distortion of the point image on a 
photoreceptor as a cylindrical lens 4, they have 
the function adjusted so that an above- 
mentioned point image may be scanned by the 
main scanning direction at uniform velocity on a 
photoreceptor. 
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[0022] 

2 laser beams P„ P 2 are respectively separated 
by the detection mirror 8 underneath the main 



00/12/25 



11/23 



(C) DERWENT 



DERWENT 

JP10-244707-A * 

THOMSON SCIENTIFIC 



o X^KDfcMM (D%-t 9 K 
^^ft-c^gft^-- if i \zt& 

fk'-AP, , P 2 <7)#t3Z^ 



scan layer (at terminal of the direction of a Y- 
axis of a main scan layer (XY flat surface)). A 
main scan layer is traversed and it introduces 
into the optical sensor 9 of that reverse side. 

It transforms into a write-in start signal, and it 
is transmitted to a semiconductor laser 1 . 

Semiconductor lasers 1 are the both laser 
beam P, and P 2 in response to a write-in start 
signal. A write-in modulation is started. 
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[0023] 

Thus the write-in start (write-out) position of the 
electrostatic latent image formed on a 
photoreceptor is controlled by adjusting the 
write-in modulation timing of the both laser 
beam P., and P 2 . 



[0024] 

A semiconductor laser 1 is a multi-beam laser 
which emits light simultaneously in a some laser 
beam as mentioned above. 

It is assembled on the side wall of the optical 
box 10 etc. as light-source unit E, integrally 
bonded with the collimator lens 2 via the laser 
holder 12 which are the driving substrate 14 and 
a holder as shown in Fig. 2. 



[0025] 

The light-source unit has the base 11 which 
press-fitted the semiconductor laser 1 to central 
hole 11a, the laser holder 12, and the lens- 
barrel 13 holding the collimator lens 2. 

A semiconductor laser 1 is a multi-beam laser 
which has a two luminescent point as 
mentioned above. 

A base 11 and the lens-barrel 13 are fixed by 
the laser holder 12 by well-known procedure, 
such as a screwing and a bonding. 

Some lead pin 1a which is electrical- 
connection means of a semiconductor laser 1 
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was pulled out by the surface of the reverse 
side of the Small substrate 15 through through- 
hole 14a of the driving substrate 14. 

It is soldered to connection pattern 15a 
(diagram 5 reference) of the small substrate 1 5. 



[0026] 

The driving substrate 14 mounts the laser drive 
circuit which is a drive circuit for making a 
semiconductor laser 1 emit light. 

It is fixed on the laser holder 12 by screw 16. 

Thus after fixing the driving substrate 14, as 
shown in Fig. 3, the laser holder 12 is fixed to 
the side wall of the optical box 10 etc. using 
screw 17. 



[0027] 

Light-source unit E, It is rotating the base 11 
which fixed the semiconductor laser 1 , in case 
of an attachment, and the sequence direction of 
the laser array of a semiconductor laser 1 is 
adjusted. 

The beam space AP (diagram 4 reference) 
of the two laser beam P, and P 2 generated from 
a semiconductor laser 1, operation which 
makes in accord with design value on a rotating 
drum 7, and each lead pin 1a of a 
semiconductor laser 1 are pulled out on the 
surface of the small substrate 15, and soldered 
to the connection pattern 15a of the small 
substrate 15 on it through the through-hole 14a 
of the driving substrate 14. 

Subsequently, connection-part material 15b 
which protrudes from the periphery edge of the 
small substrate 15 is soldered to connection 
pattern 14b of the driving substrate 14. 

It is performed like the above. 

The electrical connection of the 
semiconductor laser 1 is performed to the laser 
drive circuit on the driving substrate 14. 
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Next, the entire attachment process of the 
light-source unit E, is explained. 
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[0028] 

First, the cylindrical part of the laser holder 12 is 
made to fit the lens-barrel 13 holding the 
collimator lens 2. 

A base 11 is rotated around axial O, 
connecting a well-known laser light-emission jig 
to lead pin 1a of a semiconductor laser 1, and 
making a semiconductor laser 1 emit light, 
before fixing the base 11 which press-fitted the 
semiconductor laser 1, to the laser holder 12. 

Beam space AP is adjusted as mentioned 
above. 



[0029] 

After having continued, having made the base 
11 move axial O and an orthogonal direction 
and doing an optical-axis alignment, base 1 1 is 
screwed to the laser holder 1 2. 

Furthermore, after making a lens-barrel 13 
move axially and doing focus adjustment of the 
collimator lens 2, a lens-barrel 1 3 is fixed to the 
laser holder 12 by well-known procedure, such 
as a bonding. 
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[0030] 

Subsequently, by screw 16, the driving 
substrate 14 is screwed to the laser holder 12, 
and each lead pin 1a of a semiconductor laser 1 
are pulled out on the surface of the small 
substrate 15, soldered to that connection 
pattern 15a. 
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[0031] 

Connection-part 



material 15b of the small 
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substrate 15 is soldered to connection pattern 
14a of the driving substrate 14. 

Finally, the laser holder 12 is screwed to the 
optical box 1 0 by screw 1 7. 

The optical box 10 has knock-out-pin 10a 
(diagram 3 reference). 

Making locating hole 12a of the laser holder 
12 connect this prevents the rotation position 
slippage until it is screwed on the laser holder 
12 to the optical box 10. 



[0032] 

In addition, it is needless to say that in order to 
adjust beam space AP as mentioned above, 
even when rotates the small substrate 15 
relatively the size of connection pattern 14b of 
the driving substrate 14 of sufficient width being 
required so that the condition of having 
overlapped with connection-part material 15b 
can be maintained. 



[0033] 

What is necessary is to rotate only a small 
substrate to the rotation position of a 
semiconductor laser with a base, when rotating 
a semiconductor laser for adjustment of a beam 
space, since the small boards which connect 
the lead pin of a semiconductor laser are a 
driving substrate and another body according to 
this example. 

Therefore, the space of escape is not needed 
on an optical box or the periphery of its such as 
in case a driving substrate rotates at the 
adjustment process of a laser array, but it can 
contribute to a size-reduction of an optical 
deflection scanner and the image forming 
apparatus which mounts this, largely. 
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[0034] 

In addition, a well-known flexible cable can be 
arranged instead of a small substrate, and 
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where this is slacked, it can also connect with 
the connection pattern of a driving substrate. 



[0035] 

Fig. 6 shows the light-source unit E2 of the 
optical deflection scanner by the second 
example. 

This provides long-hole 22b to the laser 
holder 22. 

While screwing the laser holder 22 to the 
optical box 20 by the screw 27 which penetrates 
this, hob 20b which has a tapped hole is 
provided to the optical box 20. 

It comprises so that the driving substrate 24 
may be fixed in the direct optical box 20 by the 
screw 26 screwed together to this. 

Since it is the same as that of the base 11 of 
the 1st example, the lens-barrel 13, the small 
substrate 15, etc. about the base 21, the lens- 
barrel 23, and the small substrate 25, 
explanation is omitted. 



[0036] 

As the 1st example, after doing focus 
adjustment with adjustment of a beam space, 
and an optical-axis alignment, before screwing 
the laser holder 22 to the optical box 10, the 
laser holder 22 is rotated around axial O. 

A beam space can be adjusted again. 

After adjusting a beam space by rotating the 
base 21 which holds a semiconductor laser 1 as 
the 1st example, to the laser holder 22, in order 
for an error to generate in many cases at a 
beam space for the attachment error of the lens 
system of an optical deflection scanner, or a 
polygonal rotating mirror, inclination, etc., it is 
desirable to correct a beam space again. 

Consequently, just before it screwing the 
laser holder 22 to the optical box 20, the 
rotation position of the laser holder 22 is 
adjusted, and it comprises so that a beam 
space may be corrected. 
Thus after adjusting a beam space strictly, the 
small substrate 25 is soldered to the driving 
substrate 24. 
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The screw of the driving substrate 24 is 
performed to the optical box 20. 

A much more highly efficient multi-beam type 
of optical deflection scanner is realizable with 
this. 

Other points are the same as the 1st 
example. 



[0037] 
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[EFFECT OF THE INVENTION] 

Because this invention is comprised the above- 
mentioned passage, it has the effect which is 
described below. 

[0038] 

Since adjustment of a laser array etc. can be 
done, without rotating a driving substrate, the 
space of the escape for rotating a driving 
substrate is omitted. 

It can contribute to a size-reduction of the 
optical box of an optical deflection scanner, and 
reduction of the installation space of the optical 
deflection scanner in an image forming 
apparatus largely. 



[BRIEF EXPLANATION OF DRAWINGS] 
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[FIGURE 1] 

It is the explanatory drawing showing the optical 
deflection scanner by the 1st example. 

[FIGURE 2] 

It is the partial model sectional view showing 
only the light-source unit of Fig. 1 . 



00/12/25 



17/23 



(C) DERWENT 



JP10-244707-A perwent 



THOMSON SCIENTIFIC 



[0 3] [FIGURE 3] 

0 2 ©if© u— f-'ztvi^&r;^ It is the perspective diagram showing the laser 

1~#4fl0Tfo-5 o holder of the apparatus of Fig. 2. 

[0 4] [FIGURE 4] 

tr— A Han SrME-t" ^ # ffiSrtft !t is a diagram explaining the method to adjust a 

beam space. 

[05] [FIGURE 5] 

0 2 0^80^31^1^— ift jp It is the perspective diagram showing the 

i&SK£/Jvg*££^t~#4ffl-C semiconductor laser, the driving substrate and 

5 the small substrate of an apparatus of Fig. 2. 
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[FIGURE 6] 

It is the exploded perspective view shown 
where the light-source unit by the second 
example is decomposed. 
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[FIGURE 7] 

It is the partial model sectional view showing the 
light-source unit of the optical deflection 
scanner by one prior art example. 
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[FIGURE 8] 

The optical entire deflection scanner of Fig. 7 is 
shown. 

[EXPLANATION OF DRAWING] 

1 Semiconductor Laser 
1a Lead pin 

2 Collimator Lens 

4 Cylindrical Lens 

5 Polygonal Rotating Mirror 

10.20 Optical box 

11.21 Base 

12.22 Laser holder 

13.23 Lens-barrel 

14, 24 Driving substrate 
15,25 Small substrate 



16, 17, 26, 27 



screw 
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